Tamoxifen induces masculinization of genetic females and regulates P450 aromatase and Müllerian inhibiting substance mRNA expression in Japanese flounder (Paralichthys olivaceus).
Japanese flounder, Paralichthys olivaceus, provides an excellent model to elucidate the roles of sex steroid hormones in gonadal sex differentiation because the sex is easily altered by sex steroid treatments or water temperature control during the sex differentiation. We have previously shown that high water temperature, an aromatase inhibitor (fadrozole), or 17alpha-methyltestosterone treatment causes the sex-reversal from genetic females to phenotypic males and suppression of mRNA expression of ovary-type P450 aromatase (P450arom), which is a steroidogenic enzyme responsible for the conversion of androgens to estrogens, in Japanese flounder. In the present study, we demonstrate that treatment of the genetic females with anti-estrogen (tamoxifen) leads to their masculinization, suppresses P450arom mRNA expression, and induces mRNA expression of Müllerian inhibiting substance (MIS), a member of the transforming growth factor-beta (TGF-beta) superfamily, while it has no effect on mRNAs expression of estrogen receptor-alpha (ERalpha) and ERbeta. In contrast, 17beta-estradiol counteracted masculinization of the genetic females by tamoxifen or high water temperature treatment, up-regulated P450arom mRNA expression, and down-regulated MIS mRNA expression. These results strongly suggest that estrogen signaling through ERs dramatically influences the gonadal sex differentiation by regulating P450arom and MIS mRNA expression.